Achieving higher resolution has been a longstanding goal for electron microscopy. Steady instrumental improvements have enabled experimental observations down to the atomic scale and even to the subÅngstrom level. For example, with an aberration-corrected VG Microscope's 300 kV HB603U STEM, pairs of Si columns 0.78 Å apart in Si [112] (Fig. 1a) have been directly resolved at ORNL [1] . Comparison to image simulations allows one to extract the sample thickness, probe defocus and source size using a linear regression technique [2] (Fig. 1d) . There is excellent agreement between the simulated and experimental image profile (Fig. 1c) , which has a dip contrast, (I column -I dip ) / I column , of about 20% for the Si dumbbell.
In spite of being an important issue, the criterion for the two-point resolution has not been unambiguously defined [3] . For this reason a concept of "resolution quality" was introduced and described by a Rayleigh-Sparrow parameter [4] . The point-spread function of a microscope, or the probe size in a STEM, can be reduced by instrumental improvements such as aberration correction. Thus, it is the width of the atom potential that forms the ultimate limit on the resolution. In ADF STEM imaging, however, the effective potential of the atom can be adjusted by the detector. For a weakly scattering object, it has been shown [5] that the ADF detector selects only the high order Fourier components of the potential, and the incoherent image is given by a convolution between the high pass filtered potential and the point-spread function. In bright field STEM or TEM imaging, the effective potential is the elastic potential (Fig. 2a) , while for Z-contrast imaging the effective potential is the inelastic potential filtered by the ADF detector. The ADF potential has a much reduced background and sharper peaks due to the high pass filtering (Fig. 2b) . Increasing the ADF detector inner angle gives rise to even narrower potential peaks (Fig. 2c) , effectively making the atoms smaller. With adjustable object size, we immediately see the resolution advantage of ADF STEM over TEM. Thermal vibration has a broadening effect on the size of the atoms (Fig. 2) , and this blurring of the atom potential cannot be reduced by any filtering, only by reducing the specimen temperature.
As can be analytically shown [2] , the reflection distribution in a STEM diffractogram depends on the lens aberration function and specimen, whereas the highest transferred spatial frequency is decided by the probe-forming aperture diameter only (Fig. 3a) . The cutoff frequency is often called the diffraction limit to resolution, but one should bear in mind that, due to probe aberrations, for example, higher frequency transfer in the image is just a necessary but not sufficient condition for the achievement of higher resolution. Also noise will impose a limit on the resolution. Fig. 3b shows the normalized noise histogram derived from the experimental Si[112] diffractogram. The probability of a reflection to be a real signal can be evaluated in terms of a confidence level by the cumulative probability corresponding to its intensity (Fig. 3c) . The 173 reflection at 0.71 Å has a 99% confidence level, the 555 reflection at 0.63 Å 91%, while the 804 reflection at 0.61 Å has a confidence level of 76% [6]. 
